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(54) ADHESIVE FOR GLASS 

(57) The present invention provides the following 
adhesive which is good in durability in bonding a glass 
plate and a resin composition containing a butyl type 
rubber. The present invention provides the following 
adhesive which is particularly suitable as an adhesive 
for bonding a glass plate and a resin composition con- 
taining a butyl type rubber, for a double glazing employ- 
ing a spacer comprising a resin composition containing 
a butyl type rubber. 

Namely, the present invention is an adhesive for 
bonding inorganic glass and a resin composition con- 



taining a butyl type rubber, which comprises, as an 
effective component, at least one member selected 
from the group consisting of (A) a mixture of a terminal 
reactive oligomer having C 4 bivalent hydrocarbon 
groups as repeating units with a chain extender, (B) a 
reaction product of a terminal reactive oligomer having 
C 4 bivalent hydrocarbon groups as repeating units with 
a chain extender, (C) a mixture of a polyester polyol with 
a polyisocyanate and (D) a reaction product of a polyes- 
ter polyol with a polyisocyanate. 
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D scription 

BACKGRO UND OF TUP IMVFNTIom 
TECHNICAL FIFI D 

EL^oSl'S^^ t0 an adh6SiVe for b ° ndin9 in ° r9anic 9 ,ass < hereinafter ""ply referred to as 
giass unless otherwise specified) and a resin composition containing a butyl type rubber which is u<h*.i » 0 w„t* 

t bu,ld.ng components, particularly an adhesive to be used for prcductionTa^eglli^g ^ 

BACKGROI INn ftFT 

[0002] A butyl rubber may be used for bonding glass and another building component or bonding glass and alass for 
t TJ™? iP ^ 9 ' aSS ** VeNC,e W Peripher ^ of "*» -aterjaTFurther, Z be usS 

S-tSf? h 8 9 f P b6tWeen 91388 and an0,h6r ***** com P°"ent or a gap between glaS a rrfl^ whiSt 
rXC ITh'I: m °' SlUre Permeabi,rty - 1116 reason wh V ■ butyl rubber feused for such £££ 
^ u 9h adheSI ° n ' 8 l0W m0isture P erm eabi'ity and a high weather resistance ^ 

Sen a sXL^tf^ T^"?" * t0 be '° wered if e * mois,ure PWWai into an interface 

the comp^^on. Kthe harness of the compel i SSKJKS 'JEJ SK^fiTtB^ 

ESIEJIISh' ^ 156 A rubber *n« ° r exposition having pr^^elne^ 

^ZSEt? Tt^ ?l r6by * iS Hkely to cree P- A having? redely Srge^mcS 

[0005] Figure 3 is a cross sectional view illustrating the edge of the above-mentioned conventional double olazinn 1 
^ glass plates ta and 1b are faced each other with a metal spacer 2 containing a ^g^^lSZtl' 

M^^^Z l3yer ? ; fe iS0 ' ated fr0m •» ^ * b * a P rimar y baling ^iS *£!m£SSZ 
Z2??£ * e meta ' Spa ° er 2 and 1,16 9 ,ass P |ates 13 and 1b. The gap (concave portonTe conSrfK 

* *! "? ^ SUrface ° f 1,16 peri P he * of » e plated facing each SneMs iSXal^ 
ondary sealing material 5 made of a cold-setting sealing material represented by a polysulfidetvoe «73E2l^ 

ataing the coating of the cold-setting sealing material for reducing cost productivrty by e.g. autom- 

tt^n^^^^lS USl ^ 8 ™"~ S * mg Sea ' ing ma,erial re « uires * long period of time for curing 
me sealing matenal after the production of the double glazing, regaidless of the type of the spacer to be u«:«i a^Zi 

SSI1?5i12 £S2 T 6 f S ^ 3 C6rtain P6ri0d 01 time b * w fon " are,in 9' tends to^S 

long rer aeiivery, and the demands of the clients can not always be met. Further, to deal with the demand whirf, «»» 

SJJS^S!^-'^.^ resin composilion hign by b,ending a ,arge amoun » ° f S2S3tt! 

duril ^1 "ardness is made high, the stress on the interface between glass and the spacer increaseTwhelebv 
^ m Pr ° perty ,S m suffic,ent °** 106 adh esion of the butyl rubber "teases, whereby 

Sis n^Tm^JftiT^ e K| ,he , PhySiCa, Pr0P6rtieS 01 3 ^ mbber havin 9 a hi 9" adhesion by itself, the use of 
which is not limited to a double glazing, various compounding agents may be blended therewith anrt 

^nthus obtained is bonded to gfass. bonding pioperty may sSLiYn j£SSSKSS ale K is deSX 

employ a means of .mprovmg me bonding property, particular^ the durable bonding property, ofle conpSS to 



EP0953 622 A1 

glass. The means of improving the bonding property of the resin composition containing a butyl type rubber to glass has 
not adequately been studied. 

DISCLOSURE OF THE INVENTION 

5 

[0010] The present invention provides the following invention. 

[0011] An adhesive for bonding inorganic glass and a resin composition containing a butyl type rubber, which com- 
prises, as an effective component, at least one member selected from the group consisting of (A) a mixture of a terminal 
reactive oligomer having C 4 bivalent hydrocarbon groups as repeating units with a chain extender, (B) a reaction prod- 
10 uct of a terminal reactive oligomer having C 4 bivalent hydrocarbon groups as repeating units with a chain extender, (C) 
a mixture of a polyester polyol with a polyisocyanate and (D) a reaction product of a polyester polyol with a polyisocy- 
anate. 

BRIEF DESCRIPTION OF THE DRAWINGS 

15 

[0012] 

Figure 1 is a partial cross sectional view illustrating one example for a constitution of a double glazing. 
Figure 2 is a partial cross sectional view illustrating another example for a constitution of a double glazing. 
20 Figure 3 is a partial cross sectional view illustrating a constitution of a conventional double glazing. 

BEST MODE FOR CARRYING OUT THE INVENTION 

[001 3] The present inventors have studies to overcome the problems in bonding property by bonding inorganic glass 
25 and a resin composition containing a butyl type rubber by using an adhesive. A resin composition containing a butyl 
type rubber has a low water permeability and a high weather resistance, and it is thereby particularly suitable for a 
spacer for a double glazing. 

[0014] As a result of studies, the present inventors have found an adhesive suitable for the purpose. The present 
invention will be explained hereinafter. 

30 

Terminal reactive oligomer 

[001 5] The terminal reactive oligomer having C 4 bivalent hydrocarbon groups as repeating units of the present inven- 
tion is an oligomer having repeating units derived from a C 4 hydrocarbon monomer, and is a compound having reactive 
35 functional groups such as hydroxyl groups, carboxyl groups, amino groups, mercapto groups, epoxy groups and isocy- 
anate groups, at the terminate of the oligomer. It is a compound to be a high molecular polymer which functions as an 
adhesive by reacting it with a chain extender having functional groups reactive to such functional groups, for chain 
extension or for crosslinking. 

[0016] Although the lower limit of the molecular weight of the terminal reactive oligomer is not particularly limited, it is 

40 usually 300. Although the upper limit is not particularly limited, it is about 100,000. The molecular weight is preferably 
from 500 to 10,000, particularly preferably from 800 to 5,000. It is preferred that the terminal reactive oligomer is sub- 
stantially a linear oligomer. Further, an oligomer having a relatively low molecular weight may be a branched oligomer, 
or it may be a branched tri- or higher functional oligomer having a functional group at each terminal. 
[0017] The C 4 bivalent hydrocarbon group as a repeating unit is preferably one having no unsaturated group as a 

45 repeating unit. Such a saturated hydrocarbon group may, for example, be an ethylethylene group [CH 2 -CH(CH2CH 3 )- 
], a 1,2-dimethylethylene group [-CH(CH 3 )-CH(CH3)-], a 1,1-dimethylethylene group [-CtCH^-Chfe-] or a tetramethyl- 
ene group [-(CH^-]. They are polymerized units of 1-butene, 2-butene and isobutylene, and units formed by addition 
of hydrogen to the polymerized unit of butadiene (the ethylethylene group and the tetramethylene group), respectively. 
[0018] The terminal reactive oligomer is an oligomer formed from at least one member of such repeating units. Fur- 

50 ther, a relatively small amount of other repeating units may be contained therein in addition to such repeating units. 
Other repeating units may, for example, be polymerized units of a diene having a carbon number of at least 5 such as 
isoprene, pentadiene or dicyclopentadiene, polymerized units of a halogen-containing diene such as chloroprene, or 
polymerized units of an olefin such as ethylene, propylene or styrene. The proportion of the other repeating units in the 
terminal reactive oligomer is suitably at most 20 mol% to the total repeating units. The other repeating units may contain 

55 unsaturated groups. Further, a small amount of C 4 hydrocarbon groups having unsaturated groups may be contained 
therein. 

[0019] The preferred terminal reactive oligomer in the present invention may be a homopolymer of 1-butene, a 
homopolymer of isobutylene, a copolymer of 1 -butene and isobutylene, a hydride of a homopolymer of butadiene (such 
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as 1,2-pdybutadiene or 1 4-Dolvburariian»\ 

as Uxrfene. isc^ene or °" e "»""» a carbon number of 4 such 

[0020 The functional group in the terminal reactive oZZT , ^ 3 tnm »*W* <* isobutylene. 

an am,n 0 group, a mercapto group, an CSZl T * 8 ^ •«* a carboxy, group 
ferred, and a hydroxyl group is particula^ p re Kd ^ flW * W °' a <*t>oxy. group 
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as adipic acid, pimelic acid, suberic acid, azelaic acid, sebacic acid, malonic acid, sucdnic acid and giutaric add; alicy- 
die dicarboxylic acids such as cyclohexanedicarboxylic acid; and aromatic dicarboxylic acids such as terephthalic add, 
isophthalic add, phthalic acid, toluenedicarboxylic acid and naphthalenedicarboxylic add. 

5 Adhesive comprising a combination of a hvdroxyl group-terminated oligomer and a polyisocyanate 

[0033] As a combination of a hydroxy! group-terminated oligomer and a polyisocyanate, a mixture of them, or a pre- 
polymer or a polyurethane polymer, which is a reaction product of them, functions as an adhesive. As the prepolymer, 
a hydroxy! group-terminated prepolymer or an isocyanate group-terminated prepolymer may be mentioned, and an iso- 
10 cyanate group-terminated prepolymer is particularly preferred. 

[0034] In the case of using a polyurethane polymer as an adhesive, a diisocyanate is preferred as the polyisocyanate. 
In the case of using a mixture or a prepolymer of a hydroxy! group-terminated oligomer and a polyisocyanate, it is pre- 
ferred to use a diisocyanate, a tri- or higher functional polyisocyanate or both of them. 

[0035] The amount of the polyisocyanate is not particularly limited. However, in view of imparting hardness, it is pre- 
15 ferred to use the polyisocyanate in such a proportion that the isocyanate group is from 0.6 to 1 0 equivalent, particularly 
from 0.8 to 5 equivalent, to the functional groups reactive to the isocyanate group (such as a hydroxyl group) in the ter- 
minal reactive oligomer. Further, the polyisocyanate can be used as a crosslinking agent for a polymer, whereby a 
larger amount of polyisocyanate can be used in the production stage of a polymer or a prepolymer. In such a case, a 
polyisocyanate can be used in such a proportion that the isocyanate group is from 1 to 60 equivalent, particularly from 
20 5 to 30 equivalent, to the functional groups in the oligomer. 

[0036] Such an adhesive may be dissolved in a solvent. Further, a polyurethane polymer having a relatively low melt- 
ing point can be used as a so-called hot-melt adhesive. Further, the isocyanate group-terminated prepolymer may be 
mixed with a chain extender such as a pojyol. and the hydroxyl group-terminated prepolymer may be mixed with a chain 
extender such as a polyisocyanate. A polyurethane polymer may further be mixed with a chain extender such as a 
25 polyisocyanate (it is usually called as a crosslinking agent in such a case) to use as an adhesive. 

[0037] In a case where a polymer or a prepolymer is produced, and then a polyisocyanate is blended therewith, the 
amount of the polyisocyanate is preferably from about 1 to about 50 parts by weight based on 100 parts by weight of 
the polymer or the prepolymer. 

30 Adhesive comprising a combination of a hydroxyl group-terminated oligomer and a polvcarboxvlic acid or a reactive 
acid derivative thereof 

[0038] With regard to a combination of a hydroxyl group-terminated oligomer and a polycarboxylic add or a reactive 
acid derivative thereof, a mixture of them and a polyester which is a reaction product of them, may function as an adhe- 
35 sive. 

[0039] In a case of using a combination of a hydroxyl group-terminated oligomer and a polycarboxylic add or a reac- 
tive acid derivative thereof, usually they are preliminarily reacted to produce a polymer, which is then used as an adhe- 
sive. The polymer is considered to be one kind of polyesters, and the polyester may contain hydroxyl groups or carboxyt 
groups at the terminals. The polyester can be obtained by reacting almost same equivalent of the hydroxyl group-ter- 

40 minated oligomer and the polycarboxylic acid or the reactive add derivative thereof. 

[0040] The molecular weight is preferably at least 2 times, particularly preferably at least 5 times as high as the molec- 
ular weight of the hydroxyl group-terminated oligomer. Further, the obtained polyester is preferably a solid polyester at 
room temperature, and one which may be melted by heating. Such an adhesive may be dissolved in a solvent. Further, 
such an adhesive may be used as a so-called hot-melt adhesive. The polyester may be mixed with a crosslinking agent 

45 such as a polyisocyanate. In such a case, it is preferred to use from about 1 to about 50 parts by weight of the polyiso- 
cyanate based on 100 parts by weight of the polyester. 

Polyester polvol 

so [0041 ] The polyester polyol in the present invention is a polyester having hydroxyl groups at the terminals, obtainable 
by condensation polymerization of a polycarboxylic acid or a reactive add derivative thereof with a polyol, a condensa- 
tion polymerization of an oxy acid, a ring opening polymerization of a cyclic ester or the like. A polyester polyol obtain- 
able by condensation polymerization of a polycarboxylic add or a reactive acid derivative thereof with a polyol is 
particularly preferred. Although the polyester polyol may be a polymer having a small number of branches, it is prefer- 

55 ably a linear polymer. Namely, a polyester polyol obtainable from a dicarboxylic acid or a reactive acid derivative thereof 
and a diol is preferred. 

[0042] The lower limit of the molecular weight is not particularly limited. However, it is preferably 1000, particularly 
preferably about 5,000. The upper limit of the molecular weight is not particularly limited so long as the polymer may be 
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melted under heating. However it is n ro w=ki . 

"J" in h ^Bng as an adhesive CSnallllT preferab * *«* 50-000. Further in view o, 

[0043] With regard to the solid polyester =♦ ~ . l,ea ^ me,t ^hesive, is preferred. 

. SSrsSSFSsfflHSSS 

iuuwj as the aromatic tricarboxylic acid tor^h*^.- 

naphthalenedicartx^cylic acid ma? £ ^^•n^ D ,7 b ^' C r d ^° Phtha,iC add ' **. ttmfatafe . in 

ivwt>j As the reactive ackl derivativp rtf th« ^.i ^ 

' ?e^r 9 ^ W ^ h ^ 1.4-butanediol. 1 6-hexan- 

are partcularly preferred. "** *» exam P ,e - be mentoned. Neopentyl glycol and 1 ,4-butaJ5£ 
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[0049] Asthepol ^con product of them, may function as an adhe- 
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above, a solvent is usually used. Further, in view of improving the bonding property, it is particularly preferred to blend 
a silane coupling agent therewith. The amount of the si lane coupling agent is suitably from 0.05 to 15 parts by weight, 
particularly preferably from 1 to 10 parts by weight, based on 100 parts by weight, of components which function as an 
adhesive. 

5 [0054] The amount of components which function as an adhesive, is a total amount of the terminal reactive oligomer, 
the chain extender and their reaction product, or the total amount of polyester polyol, the polyisocyanate and their reac- 
tion products. 

Silane coupling agent 

10 

[0055] In the present invention, the above-mentioned adhesive may contain a silane coupling agent. The silane cou- 
pling agent is a silane compound having hydrolizable groups and organic groups with functional groups bonded to a sil- 
icon atom, and a partially hydrolyzed product and a partially hydrolyzed condensation product thereof. As the 
hydrolizable group, a residue having hydrogen atoms in hydroxyl groups removed from a hydroxyl group-containing 

15 compound such as an alkoxy group, an acyloxy group, a halogen atom such as a chlorine atom, a ketoximate group, an 
amino group, an aminoxy group, an amido group or an isocyanate group may, for example, be mentioned. As the 
hydrolizable group, an alkoxy group having a carbon number of at most 4 is particularly preferred. It is preferred that 
one silicon atom has from 1 to 3, particularly from 2 to 3, hydrolizable groups bonded thereto. 
[0056] It is preferred that a silicon atom having hydrolizable groups bonded thereto, has from 1 to 3, preferably from 

20 1 to 2, organic groups (non-hydrolizable organic groups of carbon atoms bonded to a silicon atom) bonded thereto. 
Among such organic groups, at least one, preferably only one, is an organic group having functional groups. 
[0057] Another organic group is an organic group having no functional groups such as an alkyl group, and the organic 
group is preferably an alkyl group having a carbon number of at most 4 such as a methyl group. Such an organic group 
is usually a monovalent organic group. However, it may be a polyvalent organic group such as a bivalent organic group 

25 connecting two silicon atoms. Further, the polyvalent organic group may be an organic group having functional groups. 
Now, a silane coupling agent having monovalent organic groups containing functional groups, will be further explained. 
[0058] As the functional group in the organic group having functional groups, an epoxy group, an amino group, a mer- 
capto group, an unsaturated group, a chlorine atom or a carboxyl group may, for example, be mentioned, and an epoxy 
group, an amino group and a mercapto group are preferred. Specifically, it may, for example, be a 3-glycidoxypropyl 

30 group, a 2-(3,4-epoxycyclohexyl) ethyl group, a 3-aminopropyl group, an N-(2-aminoethyl)-3-aminopropyl group, a 3-(N- 
phenylamino)propyl group, a 3-mercaptopropyl group, a vinyl group, a 3-methacryloyloxypropyl group, a 3-(2-buten- 
oyl)propyl group or a 2-(4-vinylphenyl)ethyl group. 

[0059] As the preferred silane coupling agent in the present invention, the following silane coupling agents may, for 
example, be mentioned. 

35 [0060] 3-glycidoxypropyrtrimethoxysilane, bis(3-glycidoxypropyl)dimethoxysilane, 2-(3,4-epoxycyclohexyl)ethyrtri- 
methoxysilane, 3-aminopropyrtriethoxysilane. N-(2-aminoethyl)-3-aminopropylcDmethoxymethylsilane, N-(2-aminoe- 
thyl)-3-aminopropyrtrimethoxysilane, 3-(N-phenylamino)propyltrimethoxysilane, 3-(N- 

allylamino)propyltrimethQxysilane. 3-mercaptopropyrtrimethoxysilane, 3-mercaptopropyrtriethoxysilane, vinyrtriethox- 
ysilane, vinyrtris(2-methQxyethoxy)silane, 3-methacrytoyloxypropyrtrimethoxysilane and 3-chloropropyrtrimethoxysi- 

40 lane. 

Glass 

[0061] The glass in the present invention means e.g. a glass plate, a tempered glass plate, a laminated glass plate, 
45 a metal-wired glass plate, a heat-absorbing glass plate, and a glass plate having a metal or other inorganic matter 
coated on the inside, such as a heat reflecting glass plate and a low reflecting glass plate, which are widely used for 
windows in buildings or windows in vehicles. The double glazing is an assembly having the above-mentioned structure 
wherein at least two of such glass plates are combined to form a hollow layer therein. One of the two plates forming a 
hollow layer of the double glazing, is not necessarily inorganic glass, and it may be organic glass such as acrylic resin 
so or polycarbonate resin. 

Resin composition containing a butyl type rubber 

[0062] The resin compositi n containing a butyl type rubber in the present invention is a resin composition having var- 
55 ious compounding agents blended with a butyl type rubber to improve physical properties of the butyl type rubber. Par- 
ticularly, a metal spacer is not used in the present invention, and thus the resin composition containing a butyl type 
rubber is preferably applied to a butyl type rubber-containing resin composition to be used for a double glazing having 
a structure in which the butyl type rubber-containing resin composition itself functions as a spacer. Such a butyl type 
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rubber-containing resin composition is a butyl type rubber™**- • 

Werried in a butyl typ rubber, and f n having a drying agent or a filler 

more preferrec I butyl type rubber^ontaining iJSSSSS S^TT* ** 3 rubber aton «- The 

■ng a high hardness, to be used for a double gtaSSSl Jh ^ T n*^-*"**** resin composition hav 
5 required substantially. 9 ' a2,n9 nav,n 9 a structure that a secondary sealing material is St 

[0063] Figure 1 and Figure 2 are crass • ... 

Figure 1 illustrates a doubl SSTESSSZT £2*" the ■* of <ha above-mentioned double g.azing 
structure in which two glass plates la and JSit2SIt!S ' ^ material is «•* S a 

^ ,n9 10 having a in "** a secondJTSS r tt " 19 4 Seal,n 9 mate ""a'- figure 2 illustrates a 

when tensile stress is applied thereto LstrS fe ' Stren9th of ,he W itself is increased andThus 

££5 z* Accordin9,y - an ^eezs ^tess: 

glass and the spacer are bonded in such a manner that an^hfT^' 9 the Paction of the double glazina 
» form an adhesive layer on glass, and the iTE^-EEl? " 0 " WaShed 9 ' ass fo,towed * S 
srve layer on the glass surface; or the ^^r^on^ 6 "^^ and Mediately bonded to the X 
at a h,gh temperature. In such cases ff^he adhS^ET Ik 6 ,ayer 0n the alass surf£ *e followed by ore! 

EST ^ *«» ^S^^^^ * *• conveyance Jth K 
after the molding, the handling of the double alazino StH^k ™ oo^ 100 P ro Perty can not be obtained immediately 

[0065] The butyl type rubber in the butyl tvoe mttT«^ adhesives of the present invention 

homopolyrner of isobuty.ene, a copolymer S^t^SST ^"^^ * P resent ^ntk>n, meansa 
homopoiymer may be a homopolyrner having f iS ? I m ° n ° mer ' and 3 modified P"*"* of mem lie 

low molecular weight. The former has a SS^^"2 K * r Wei9ht and a "omopolymer having a iativdy 
30 ^arcial product) has a molecular wSrf?^^^^ 30 ' 000 ' representative one (such a 

else of m ° ,e ? ,ar wei9ht means v-acosfty-a^a^^^S £ S" - * We, ' 9ht * from 10 - 00 ° * 

21! ^ homo P° , y n ier of isobutylene as a butyl tvoe r^In„ I 9 ( Staudl "ger molecular weight). In the 
relabvely high molecular weight is used A homcJLZlz?- the preserrt inve ntion. a homopoiymer havinoa 

35 ^ anofterbuty. type rubber. arrfft^^ 

n^ng the MS cosity tow), a poWrtuSS SSST " h * rt * "*•*" « A 
[0066] The copolymer is a polymer obtainable bv cr^i^!^ ^ ^^ tene hom ^y rner S- 

d^LT° mer in 3 re,at,Ve,y «*■ a™«.tsSSS^ ene "* at ,6aSt 0ne Wnd * a copolymeriz- 
dMnyibenzene or p-methylstyrene. As the ccpolyr^eT™^ £L°T ma * exam P le - be IsopreneTi-butene 

b^oibber such as a chloride or a bromide of a butyl noSera ?SJ2 P "S "** examD,e - be a halogenated 
vulcanizabon of a butyl rubber. The particularly pX^^^SL^^ *** obtainable by partS 

« iSfSS* ora P arta «y vulcanized butyl rub^ ^ Wrth iso P rene whi oh is usually 

m a «~ — . bu^ 

otahn such as ethylene or propylene, a ccpolyn!?2 ISSTS CrySta " ,ne in is a homopoiymer SZ 
crystallinrty. The structure of the Polym^ SSTs^r^ " 8 mc * W product 01 has 
another structure may be contained therein As the oSi 12 ^. StrUC,Ure " an isote otic structure However 
0°*^™ of at least tiS^ci ^ ^^Z**™™ Preferred Th^: 

SS^T 01 ethVlene ° r PrtWtene a "o*e^ ZnomSSdals S monomer - and it is suSy 

block copolymer is more suitable than an alternate r^ZZ n0t ,nhibrt orystallinity. As the copolvmer I 
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60% with a low-density polyethylene, 75-90% with a high-density polyethylene, and 55-65% with a polypropylene. The 
molecular weight is not particularly limited. However, the number average molecular weight is suitably from about 
200,000 to about 800,000 with a polyethylene, and from about 100,000 to about 400,000 with a polypropylene. 
[0069] As mentioned above, the polyethylene and the polypropylene have a high crystallinity, and thus they have a 

5 lower permeability than a butyl type rubber. When one having a particularly low melt viscosity may be blended with the 
butyl type rubber, the melt viscosity of the composition will decrease, whereby the molding-processability will be 
increased, as compared with a case of the butyl type rubber alone. Accordingly, it becomes possible to blend various 
inorganic fillers therewith, whereby a butyl type rubber-containing resin composition having a high hardness can be 
realized. Further, in view of economy, it is particularly preferred to Wend them therewith. 

10 [0070] The proportion of the crystalline polyolef in to the total of the butyl type rubber and the crystalline polyolef in in 
the butyl type rubber-containing resin composition of the present invention, is preferably from 2 to 50 wt%, and partic- 
ularly preferably from 5 to 40 wt%. If the proportion of the crystalline polyolefin is less than 2 wt%, it tends to be difficult 
to make the hardness of the butyl type rubber high, and if it exceeds 50 wt%, the property of the crystalline polyolefin 
will mainly be obtained, and the property of the butyl type rubber can hardly be obtained. 

is [0071 ] When an inorganic filler is blended therewith, the proportion of the crystalline polyolefin to the total of the butyl 
type rubber and the crystalline polyolefin can be made small. For example, when at least about 50 parts by weight of 
an inorganic filler may be blended therewith based on 100 parts by weight in total of the butyl type rubber and the crys- 
talline polyolefin, the proportion of the crystalline polyolefin to the total of the butyl type rubber and the crystalline poly- 
olefin can be from 2 to 20 wt% to adequately obtain the aimed effect. 

20 [0072] With the butyl type rubber-containing resin composition containing a butyl type rubber and a crystalline poly- 
olefin, a substantially effective amount of an inorganic filler may be blended. "Substantially effective amount" means at 
least 1 part by weight based on 100 parts by weight in total of the butyl type rubber and the crystalline polyolefin. If too 
large amount of an inorganic filler may be blended therewith, the melt viscosity of the composition tends to increase, 
and the tensile strength and the tear strength tend to decrease. Accordingly, the upper limit of the amount of the inor- 

25 ganic filler is 200 parts by weight, and preferably 1 50 parts by weight. When the inorganic filler is blended therewith, the 
preferred lower limit of its amount is 10 parts by weight. 

[0073] As the inorganic filler, one which is usually used as an organic filler such as calcium carbonate, talc, mica or 
carbon black may be used alone or in combination as a mixture of two or more of them. 

[0074] It is highly effective that the butyl type rubber and the crystalline polyolefin, contained in the butyl type rubber- 

30 containing resin composition of the present invention, are mixed under high temperature at latest before the butyl type 
rubber-containing resin composition is used for the final applications. 'The high temperature* during mixing means the 
temperature of at lowest the crystalline melting point of the crystalline polyolefin. The mixing temperature is required to 
be at highest the decomposition point of the butyl type rubber, and preferably it is at highest about 300°C which is the 
decomposition point of the usual butyl type rubber. Particularly in view of productivity, it is preferably at highest 200°C. 

35 Accordingly, the crystalline melting point of the crystalline polyolefin is also preferably at highest 200°C. 

[0075] It is more preferred that the change in hardness of the butyl type rubber-containing resin composition is as 
small as possible within the temperature range at which it is used. To satisfy such requirements, as the crystalline poly- 
olefin, one having a crystalline melting point of at lowest the usual upper limit temperature at which the crystalline poly- 
olefin is used. The usual upper limit temperature at which the double glazing is used, is about 80°C. 

40 [0076] In the above-mentioned butyl type rubber-containing resin composition, the crystalline polyolefin is constrained 
by the cohesive force due to the crystalline phase, whereby the sudden drop in hardness or the fluid state, which can 
be seen in the non-crystalline resin, does not take place at a temperature of at highest the crystalline melting point, even 
at a temperature range of exceeding the glass transition temperature. On the contrary, the melt viscosity significantly 
decreases when the temperature exceeds the crystalline melting point, whereby the effect to make the miscibility with 

45 the butyl type rubber good, can be expected. 

[0077] An additive which can usually be blended in e.g. a sealing material, may further be blended with the butyl type 
rubber-containing resin composition. Such an additive may, for example, be a drying agent, a lubricant, a pigment, an 
antistatic agent, a tackifier, a plasticizer, an anti-aging agent, a heat stabilizer, an anti-oxidant, a hydrolizable silyl group- 
containing compound such as the above-mentioned silane coupling agent, a blowing agent, or a filler other than the 

50 above-mentioned inorganic filler. It is particularly preferred to blend a drying agent such as zeolite, silica gel or alumina, 
a tackifier, a plasticizer, a silane coupling agent or a stabilizer therewith. 

[0078] Among additives, it is particularly preferred to Wend a drying agent such as zeolite in an amount of from 5 to 
30 wt% with the butyl type rubber-containing resin composition. It is also preferred to Wend the above-mentioned 
polyisobutylene having a relatively low molecular weight in an amount of at most 200 parts by weight, particularly from 
55 5 to 150 parts by weight, based on 100 parts by weight of the butyl type rubber, as an additive to give the effect of 
imparting adhesion and the effect of plasticization. 

[0079] As mentioned above, it is preferred that the butyl type rubber-containing resin composition is produced by mix- 
ing the butyl type rubber and the crystalline polyolefin at a temperature of from the crystalline melting point of the crys- 
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s 0080] S'^suchanabove-mentionedbulyltyperutoer^lTn m,x,n 9 machine such as a kneader 

resm composition, ft is possWe to conductiS^rJSh 6 ^ C ° mP ° Siti ° n ' S a «**"«y thermoplastic 

As a molding method, a melt molding such as extn«i^ ™T a form 01 e 9- and then to conduct moMinJ 
duce a double glazing, continued from thTml? m0k, ' n9 " injection molding is employed t is ^ 9 ' 

hardness of the butyl type rubber-containing 52 ££££ T^^ 66 " 1,16 9,ass **• * Stained bTfte 
S?J ^ 00mp08 ^ havin 9 a hartnlinS.Z J? ^ *»* rubbe ^«>ntaining resin composition 

f.«er blended therewith. Accordingly, ft is suftabTasaS 1? T"* * *" CrySta " ine oMtehmE 
sfructure ,n which the metal spacer is not used JIS A SKIS ^T^' 500,1 a ***» glazing 2 
s*on to be used tor such an W ncat.n is p^SSStfS * ^-bber-^taining r Jfcg 

Exam ples 

EXAMPLE 1: PRODUCTION OF AN ADHESIVE 
' 5 ?X a a^C 4 7^tt^ ^ ^e™nated, ^ numbef . 

jWhwij, the same weight of toluene and methTS TtSL ?££ ^ ^ Was «**■ SwJS S 
rrr gas. W ™ 0 n.^ 

EXAMPLE 2: PRODUCTION OF AN ADHESIVE 

^SJ? JSS wa^ad^to^l^ 8 1 WaS *"*- in M^M., 

0?1 heated at from 65 S^S» a 2S P aTrp WaS dGCreaSed to 1 mmHg 

00 g of trtan tetra-n-butoxide was added to the reSSi^T grated to obtain a reaction prodS 

flUSJ^J ^ added thereto for dissolution f2Sr2? 9 ert havin9 1,16 same w eight of tol- 
(heremafter referred to as solution B) was obtained. °" haVI " 9 8 so,id «™entration of about 20 wt% 

EXAMPLE 3: PRODUCTION OF AN ADHESIVE 
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heating at 80°C, 2.88 g of isophorone diisocyanate was dropwise added quietly, followed by stirring and heating for 2 
hours, which was then stirred and heated at 120°C for 20 hours. The mixture was cooled, 200 g of a solvent having the 
same weight of toluene and MEK mixed, was added thereto for dissolution, and a solution having a solid concentration 
of about 20 wt% (hereinafter referred to as solution C) was obtained. 

5 

EXAMPLE 4: PRODUCTION OF AN ADHESIVE 

[0087] 50 g of the same hydroxyl group-terminated polyisobutylene as in Example 3 was dissolved in dehydrated THF, 
2.57 g of dichloride adipate was added thereto, and the pressure was reduced to about 1 mmHg under stirring. The mix- 
io ture was stirred and heated at from 65 to 70°C for 4 hours, and THF was evaporated to obtain a reaction product. 0.01 
g of titan tetra-n-butoxide was added to the reaction product, and the reaction was conducted for 3 hours at 180°C 
under reduced pressure of at most 1 mmHg. The mixture was cooled, 200 g of a solvent having the same weight of tol- 
uene and MEK mixed, was added thereto for dissolution, and a solution having a solid concentration of about 20 wt% 
(hereinafter referred to as solution D) was obtained. 

15 

EXAMPLE 5: PRODUCTION OF AN ADHESIVE 

[0088] 28.9 g of an ethyl acetate solution having 75 wt% of trimethylol propane-modified isophorone diisocyanate was 
heated to 80°C, 50 g of a MEK solution having 40 wt% of the same hydroxyl group-terminated 1.2-polybutadiene 
20 hydride as in Example 1 was dropwise added thereto, the temperature was raised to 120°C under stirring under nitro- 
gen atmosphere, and the reaction was conducted for 2 hours. The solvent was evaporated, the mixture was cooled, 
48.9 g of a solvent having the same weight of toluene and MEK mixed was added thereto for dissolution, and a solution 
having a solid concentration of about 20 wt% (hereinafter referred to as solution E) was obtained. 

25 EXAMPLE 6: PRODUCTION OF A POLYESTER POLYOL 

[0089] 5.07 g of terephthaloyl dichloride, 5.07 g of isophthaloyl dichloride and 5.31 1 g of neopentyl glycol were dis- 
solved in 50 g of dehydrated THF, followed by heating for one hour at 60 °C under reduced pressure of several mmHg. 
To the obtained oily product, 0.01 g of titan tetra-n-butoxide was added, the pressure was reduced to at most 1 mmHg, 
30 followed by stirring for one hour at 180°C, and a polymer in a glass state (non-crystalline at room temperature) was 
obtained. The glass transition temperature of the product was 67°C by thermal analysis employing a differential scan- 
ning calorimeter (hereinafter referred to as DSC). The molecular weight of the product was 18,000 as calculated from 
the hydroxyl number. Hereinafter the product was referred to as polyester polyol F. 

35 EXAMPLE 7: PRODUCTION OF A POLYESTER POLYOL 

[0090] The polymerization was conducted in the same manner as in Example 6 by using 4.06 g of terephthaloyl 
dichloride, 4.06 g of isophthaloyl dichloride. 1 .83 g of dichloride adipate and 5.31 1 g of neopentyl glycol, to obtain a pol- 
ymer. The glass transition temperature of the product was 6°C by thermal analysis employing DSC. The molecular 
40 weight of the product was 22,000 as calculated from the hydroxyl number. Hereinafter the product is referred to as pol- 
yester polyol G. 

Example 8: Composition of an adhesive solution 

45 [0091 ] By using the above-mentioned polyester polyol F and G and the following materials, adhesive solutions L to Q 
having compositions shown in Table 1 were produced. 

Silane coupling agent H: 3-glycidoxypropyl trimethoxysilane. 
Polyisocyanate I: trimethylol propane-modified trilenediisocyanate. 
so Polyisocyanate J: trimethylol propane-modified isophorone diisocyanate. 
Polyisocyanate K: isocyanurate of hexamethylenediisocyanate. 
Solvent: mixed solvent of toluene and ethyl acetate (volume ratio: 1 to 1). 

55 Table 1 





Composition of adhesive (wt%) 


Adhesive solution 


L 


M 


N 




0 
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Composition of adhesive (wt%) 


Polyol F 




lo 








Polyol G 






18 


18 


1ft 


Silane coupling agent H 


1 


1 


1 


1 


1 


Polyisocyanate I 


6 


4 


6 


4 


4 


Polyisocyanate J ~ 




2 




2 




Polyisocyanate K 










2 


Solvent 


75 


75 


75 


75 


75 
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EXAMPLE 9: PRODUCTION OF A COMPARATIVE ADHESIVE 
[0092] Isophorone diisocyanate was dropwise added tn a mpk- u ^ 

under stirring and under reflux, so that the rSof WO c^fo ^ 50 ** * 1 ' 6 - ha *anediol at 80-C 

further for 2 hours at 80'C. Then, tne mb^sSeJXlT/T T fo,,OWed by sfirrin 9 and ««« 
about 20 wr% (hereinafter referred to as TSSSHi ItSSSlZ " ^ ^ 3 ^ conce ™ a «°" * 

EXAMPLE 10: EVALUATION IN AN ADHESIVE 

S a,*^^ a as shown in Tab,e 2 - — ~ 

by stirring, to produce an adhesive solution A' Th ^ T> P °' y,SOCyanate J added, followed 
drying, the operation was repeated See to , form k " BS C08ted 0n two 9 ,ass P |ates by air- 

[0095] To the top and the ££2 ^X^etSCrSS^ ™ * * 0Ut 1 ° aftw * ie * 

an adhesive coated thereon were contacted which vSs *2E^2S2? 9 reSI " com P° sitio "- *» P<ates having 
utes to be bond each other, and was left to be^lS "Tw^T^ ° f ° 5 **** at 1 °°°C for 30 
[0096] The test specimen was left at room tSSSS foV w w * eamen W3S pr0duced 
type test specimen (JIS A5758) was conSd Z ^ * b ° ndin9 ««t by an H- 

etongation was 400%. and the prismS^^^ /on^Zl^ ^ 6 5 *• breaW "9 

Further, a similar H-type test specimen v^ZX^^T^TlT^ at 1,16 *■"■*• 

exarrtnec Lwhereby tow change in bonding p££ZH M the ^ 
[0097] With regard to the butyl type rubber-corrtainino rPQin 

butyl rubber was one having Key 3SS3T(W 5i7KS?tS ^ " * "» vuteanized 
one having a viscosity-average molecular J« ^ . - weight polyisobutylene was 

ene was one having a melt index of 20 SSSErtSE^S * " e ' 9ht) * 1 2000, tne polyethyl- 
1 05»C). 20 ' 9nd ,he **** was a Wrogenated cyclopentadiene oligomer (softening point- 
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Table 2 



Partially vul canized butyl rubber 
Low molecular wei ght polyisobutylene 
High-density polyethylene 
TacWfier 




Blending amount (wt%) 

T2 
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Table 2 (continued) 





Blending amount (wt%) 


Zeolite 


21.3 



EXAMPLE 1 1 : EVALUATION IN AN ADHESIVE 

[0098] An adhesive solution B* was prepared in the same manner as in Example 10, except that the solution B was 
used instead of the solution A. An H-type test specimen was prepared by using the adhesive solution B\ the bonding 
properties were evaluated in the same manner, whereby the maximum point strength was 6.5 kgf/cm 2 the breaking 
elongation was 400%, and the prism of the butyl type rubber-containing resin composition was broken at the breaking. 
Further, after a similar H-type test specimen was dipped in a hot water of 60°C for 2 weeks, no change in bonding prop- 
erties was observed. 

EXAMPLE 12: EVALUATION IN AN ADHESIVE 

[0099] An adhesive solution C was prepared in the same manner as in Example 10, except that the solution C was 
used instead of the solution A. An H-type test specimen was prepared by using the adhesive solution C\ the bonding 
properties were evaluated in the same manner, whereby the maximum point strength was 6.5 kgf/cm 2 , the breaking 
elongation was 400%, and the prism of the butyl type rubber-containing resin composition was broken at the breaking. 
Further, after a similar H-type test specimen was dipped in a hot water of 60°C for 2 weeks, no change in bonding prop- 
erties was observed. 

EXAMPLE 13: EVALUATION IN AN ADHESIVE 

[0100] An adhesive solution D' was prepared in the same manner as in Example 10, except that the solution D was 
used instead of the solution A. An H-type test specimen was prepared by using the adhesive solution D\ the bonding 
properties were evaluated in the same manner, whereby the maximum point strength was 6.5 kgf/cm 2 , the breaking 
elongation was 400%, and the prism of the butyl type rubber-containing resin composition was broken at the breaking. 
Further, after a similar H-type test specimen was dipped in a hot water of 60°C for 2 weeks, no change in bonding prop- 
erties was observed. 

EXAMPLE 14: EVALUATION IN AN ADHESIVE 

[0101] An adhesive solution E' was prepared in the same manner as in Example 10, except that the solution E was 
used instead of the solution A. An H-type test specimen was prepared by using the adhesive solution E\ the bonding 
properties were evaluated in the same manner, whereby the maximum point strength was 6.5 kgf/cm 2 , the breaking 
elongation was 400%, and the prism of the butyl type rubber-containing resin composition was broken at the breaking. 
Further, after a similar H-type test specimen was dipped in a hot water of 60°C for 2 weeks, no change in bonding prop- 
erties was observed. 

EXAMPLE 15: EVALUATION IN AN ADHESIVE 

[0102] An H-type test specimen was prepared in the same manner as in Example 10, except that an adhesive L was 
used instead of the adhesive solution A\ and the bonding properties were evaluated in the same manner, whereby the 
maximum point strength was 6.5 kgf/cm 2 , the breaking elongation was 400%, and the prism of the butyl type rubber- 
containing resin composition was broken at the breaking. Further, after a similar H-type test specimen was dipped in a 
hot water of 60°C for 2 weeks, no change in bonding properties was observed. 

EXAMPLE 16: EVALUATION IN AN ADHESIVE 

[01 03] An H-type test specimen was prepared in the same manner as in Example 1 0, except that an adhesive M was 
used instead of the adhesive solution A\ and the bonding properties were evaluated in the same manner, whereby the 
maximum point strength was 6.5 kgf/cm 2 , the breaking elongation was 400%, and the prism of the butyl type rubber- 
containing resin composition was broken at the breaking. Further, after a similar H-type test specimen was dipped in a 
hot water of 60°C for 2 weeks, no change in bonding properties was observed. 
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EXAMPLE 17: EVALUATION IN AN ADHESIVE 



^Le^ 

maximum point strength wasJsCcm 2 toe ESSEEE? * mann * Whereb * *. 

containing resin composition was bSat ftettZ fESES" ^ *" ^ ° f butyl rubber " 

hot water o, 60°C for 2 weeks, no Ce^^opeS^^T ^ ™ ™ **< h 3 



7(7 



EXAMPLE 18: EVALUATION IN AN ADHESIVE 



15 



maximum point strength was X ^^S^"^^* T? T™' *» 
containing resin composition was broken at the breSa S« ,he pnSm * the ^ rubbe '- 

hot water o* 60*C tor 2 weeks, no char^eTn^^^rwa?^" ^ SPedmen WaS dipped in a 



EXAMPLE 19: EVALUATION IN AN ADHESIVE 
[0106] 



20 



maximum point strength was 6.5 ^^SSSStSSST 0? *• 830,6 manner ' *™«* *• 

containing resin composition md^mSSSS^SST T " nd ** PfiSm 01 *» <*» 

hot water of 60-0 for^eeks. no cC^C^e^c^f *** SP6Cimen ** s d ^ - 



25 EXAMPLE 20. EVALUATION IN AN ADHESIVE 



30 



35 



instead of the solution A and 10 parts by JSl . I 50 part8 by Weight °* tne ^'"f' 0 " E was "sed 
not added thereto. An H-type ^S^stt^?^ ^ **** 66 "** 01 *• P°^yanate J was 
ties were evaluated in the ^me^nTXX^^ ? ****** SOlution AE ' and «» bonding proper- 
was 400%. and the prism of iT^SZSSTrJT ""TT* 6 5 ^ the bre * h " e, ^ on 
after a similar H-type test spedmTwT^^ f S bro ^ n 81 the leaking. Further, 

was observed. ater of6(rCfor2 week s, no change in bonding properties 



EXAMPLE 21: EVALUATION IN AN ADHESIVE 



40 



45 



instead of 100 parts by weigh! of fte mixL T?ln !l e 70 P3rtS by we, ' 9ht 01 *• E was used 

weight of the solution E. A^pT,^ Sj£fSSE2 ? ^ ty W6ight * » e «**» A and 50 partsly 
properties were evaluated in fj ^e^eTwhTebXS, > "**» AE ' and *• 

elongation was 400%. and the prisTj fteZJ toer^fr^ P °' nt 8tren9th W3S 6 5 *» breaking 

Further, after a simifcr H-type £ spe^imen^s KSSSS ?*" 31 b- *» 
erbes was observed. a,er °* 60 C ** 2 weeks . "o change in bonding prop- 



EXAMPLE 22: EVALUATION IN THE COMPARATIVE ADHESIVE 



so 



ss 



^LITSZ^Ta. ITZ^II^Z r^Jt in ^ 1 °- ™ the solutfcn R was 
ing properties were evaluated in ^ ^ «**n R- and the bond- 

elongation was 32%. and the interfaces between ^S^^^^TT ™ S 4 0 k9Vcm ' the breakfn 9 
composition were broken at the breaking Tj^ln^^ ^T^ *** type rubb ^-«>ntaining resin 
60-C for 2 weeks, no change in bonding propS w^ol ^ *" SPeC ' men «" dipped in a hot ^ ol 

EXAMPLES 23 TO 36: EVALUATION IN DURABILITY OF DOUBLE GLAZING 

[0110] By using the above-mentioned adhesive solutions A' to E' L to Q R' AE and AP h« Wa . • . 

• ■ ^ and AE , double glazings having a 
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structure shown in Figure 2 were produced to examine the performance of the adhesives. The adhesive solution was 
coated on the periphery surface of two clean glass plates 1a and 1b, followed by air-drying, the glass plates were 
arranged so that the surfaces having the adhesive solution coated thereon faced each other. The butyl type rubber-con- 
taining resin composition having a composition shown in Table 2 was extrusion-molded at high temperature on the sur- 
faces having the adhesive solution coated thereon of the glass plates, to form a spacer 20, and the molded spacer and 
the glass plates were bonded by the adhesive. 

[01 1 1 ] A durability test based on JIS R3209 was conducted on the obtained double glazing 1 0. The results are shown 
in Tables 3 and 4. The same test was conducted on a double glazing obtained in the same manner, except that the 
adhesive was not used, for comparison. 6 double glazing test specimens were examined for each durability test, and 
the values in Tables 3 and 4 represent the highest temperatures (°C) among the dew points in the air layer of the respec- 
tive test specimens. 

[01 1 2] J IS A hardness (HsA) of the product of the butyl type rubber-containing resin composition was 60 at 25°C, and 
coefficient of water vapor permeation by JIS K7149 was 1 x 10' 9 (cm 3 • cm/fcm 2 • sec • cmHg)). 



Table 3 





23 


24 


25 


26 


27 


28 


29 


Adhesive solution 


A' 


B' 


C 


D' 


E' 


L 


M 


Initial dew point 


<-60 


<-60 


<-60 


<-60 


<-60 


<-60 


<-60 


After group I 


<-60 


<-60 


<-60 


<-60 


<-60 


<-60 


<-60 


After group II 


<-60 


<-60 


<-60 


<-60 


<-60 


<-60 


<-60 


After group III 


<-60 


<-60 


<-60 


<-60 


<-60 


<-60 


<-60 


JIS III group judgement 


Passing 


Passing 


Passing 


Passing 


Passing 


Passing 


Passing 



Table 4 





30 


31 


32 


33 


34 


35 


36 


Adhesive solution 


N 


P 


Q 


AE 


AE* 


R' 


None 


Initial dew point 


<-60 


<-60 


<-60 


<-60 


<-60 


<-60 


<-60 


After group I 


<-60 


<-60 


<-60 


<-60 


<-60 


<-60 


+ 5 


After group II 


<-60 


<-60 


<-60 


<-60 


<-60 


-18 


Stop 


After group III 


<-60 


<-60 


<-60 


<-60 


<-60 


Stop 




JIS III group judgement 


Passing 


Passing 


Passing 


Passing 


Passing 


Failure 


Failure 



[01 13] As shown in Examples 23 to 34, in a case where the adhesives of the present invention were used, an increase 
in the dew point was not observed at the completion of the evaluation in durability by JIS group III, and they were judged 
to be passed. On the other hand, in both the case of using the adhesive which was not the adhesive of the present 
invention (Example 35), and the case of not using an adhesive (Example 36), peeling at the interfaces between the 
glass plates and the spacer was observed by the completion of the evaluation in durability by JIS group III, and the dew 
point of air in the air layer increased. Namely, neither of them passed the above-mentioned durability test 

INDUSTRIAL APPLICABILITY 

[0114] The adhesive of the present invention is good in durability in bonding a glass plate and a butyl type rubber- 
containing resin composition. It is an adhesive suitable for bonding a glass plate and a spacer comprising a butyl type 
rubber-containing resin composition, for producing a double glazing which employs a glass plate and a spacer compris- 
ing a butyl type rubber-containing resin composition. 
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Claims 



raacs»e oigomsJZtaC, bhMMZl ^ »«n the g ,oap r^ng of (A) a mixture d . terminal 

extender. (C) a mixture of a WvSmImS, . l **°«*"> STOPS as repeating units with a chain 
wftn a poljsocwnata """"V""* "**> "** a P^^taardlDlaraacllonpnxtactolapolyastarpotyot 

a .^JSttT Sa 3 ^SalSK** " T*° ^ 01 

acid. Hwycarooxync acid or a reactive acid derivative of a polycarboxylic 

8. The adhesive according to any one of Claims 1 to 7, which further contains a silane coupling agent. 

atosow^oLtoXT^ 



16 



EP 0 953 622 A1 



FIGURE f 
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FIGURE 3 
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T later document pub l ished after the international filing date or priority 
date and not in conflict with the application but cited to understand 
the principle or theory underlying the invention 

"X** document of particular relevance; the claimed invention cannot be 
considered novel or cannot be considered to involve an inventive 
step whea the document b taken alone 

**Y" document of particular relevance: the claimed invention cannot be 
considered to involve an Inventive step when the document b 
combined with one or more other such documents, such combination 
being obvious to a person skilled in the art 

***** document member of the same patent family 



Date of the actual completion of the international search 

January 23, 1998 (23. 01. 98) 



Date of mailing of the international search report 

February 3, 1998 (03. 02. 98) 



Name and mailing address of the ISA/ 

Japanese Patent Office 

Facsimile No. 



Authorized officer 



Telephone No. 



Form PC7/ISA/210 (second sheet) (July 1992) 



19 



EP 0 953 622 A1 



INTERNATIONAL SEARCH REPORT 



C (Continuation). DOCU MENTS CONSIDERED TO BE RELEVANT 
0teg0fy ' I Qt»<ion of document, with indication, wh^ .ppr opriate, of lhe rdcv,,,. ^ 

y .*td ->i o-tc- i rz — * ■ — ■ ■ 



International application No. 

PCT/JP98/00089 



Ltd f 7 ~ 131275 ' A <Sanyo Chemical Industries, 
August 14 f 1982 (14. 08. 82) , 

Claims; page 7, upper right column to lower lefi 
column (Family: none) xer1 

£td.K~ 95969 ' A (Mitsubishi Chemical Industries 
August 3, 1981 (03. 08. 81), 

Claims; page 4, lower left column (Family: none)| 

Ltd.?!' 55475 ' A (Mitsubishi Chemical Industries 
May 16 r 1981 (16. 05. 81), 

Claims; page 4, upper left column to upper 
right column (Family: none) 

JP, 54-152036, A (Denki Kagaku Kogyo K.K.). 
November 29, 1979 (29. 11. 79) 
Claims; page 3, upper left column to upper 
right column (Family: none) 

JP, 52-101240, A (The Yokohama Rubber Co., 
August 25, 1977 (25. 08. 77), 
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Box 1 Observations where certain claim s were found unsearchable (Continuation of Item 1 of first sheet) 
This international search report has no* been established in respect of certain claims under Article 17(2X») for the following reasons: 

1. Q Claims Nosu 

because they relate to subject matter not requited to be searched by this Authority, namely: 



2. £J Claims Nos.: 

because they relate to parts of the international application that do not comply with the prescribed requirements to such 
an extent that no meaningful international search can be carried out, specifically: 



3. j^J Q aims Nos.: 

because they are dependent claims and are not drafted in accordance with the second and third sentences of Rule 6.4(a) . 
Box D Observations where unity of Invention Is lacking (Continuation of Item 2 of first sheet) 
This International Searching Authority found multiple inventions in this international application, as follows: 

The subject matter of claim 1 relates to an adhesive for 
bonding a resin composition containing a butyl rubber to inorganic 
glass, the adhesive comprising as the active ingredient at least one 
member selected from the group consisting of (A) a mixture of a 
terminally reactive oligomer comprising a divalent hydrocarbon group 
having four carbon atoms as a repeating unit with a chain extender, 
(B) a reaction product between a terminally reactive oligomer 
comprising a divalent hydrocarbon group having four carbon atoms as 
a repeating unit and a chain extender, (C) a mixture of a polyester 
polyol with a polyisocyanate, and (D) a reaction product between a 
polyester polyol and a polyisocyanate • As is apparent from the 

1. As all required additional seaxch fees were timely paid by the applicant, this international search report covers all 
searchable claims. 

2. £x] A* *"* searchable claims could be searched without effort justifying an additional fee, this Authority did not invite 

payment of any additional fee. 

3. [ | As only some of the required additional search fees were timely paid by the applicant, this international search report 

covers only those claims for which fees were paid, specifically claims Nos.: 



4. No required additional search fees were timely paid by the applicant. Consequently, this international search report is 

restricted to the invention first mentioned in the claims; it is covered by claims Nos.: 



Remark on Protest £ The additional search fees were accompanied by the applicant's protest. 

|""| No protest accompanied the payment of additional search fees. 
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following search results, however, the incorporation of a resin, 
such as a polyester urethane (corresponding to (D) ) , into an 
adhesive for bonding an olefinic or diene rubber, including the 
butyl rubber, to glass is described in prior art documents. 
Regarding portions other than the portion corresponding to the 
prior art technique, the components (A) , (B) , (C) , and (D) 
constituting* the invention described in claim 1 are different from 
one another in chemical features and are not considered as having 
a technical relationship involving special technical features in 
common. Therefore, this application does not comply with the 
requirement of Rule 13.2 of the Regulations under the Patent 
Cooperation Treaty and hence is not considered as Havino unity 
of invention. 
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